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(54) TREATMENT OF HEART DKEASES 



(71) We, ISTTTUTO FARMACOLOfflOO 

Serono, Sj>.A an Italian Body Corporate, 
of Via C&silina, 125. Rome, Itaty. do 
hereby dedaxe the invention for which we 
5 piay that a patent may be granted to xss, 
and the method by vMA it k to be per- 
fonned, to be paiticulady described in and 
by the following statement: — 
This invoition relates to medicaments 
10 and, mixe particidaiiy, to tibe tberapeutkal 
nse in a phaimaceiitical pr^xaration of a 
phosphoprotein existing in nature which is 
called ''^losvitm*'. In 1885 Bnnge 
Physiol. CbsnL 9,49:1885) isolated from 
15 egg yolk an iron-containing pho^hoprotetn 
complex. A few years after, Hngueaenq 
and Morel (Con^ Rend. 140» 10d5; 19QS) 
eaqnessed the hypothesis tiiat sndi a oom- 
plex — whidi was named by them "haetno- 
20 togjen" — would be involved in the formation 
of tiie fowl embryo haemoglobin. This sob- 
stance awakened tiie interest <^ many 
scientists; only, however, in 1949 woe 
Mecfaam and Oloott QAssl CbemJSoc 71, 
23 3670; 1949) able to isolate from egg yolk 
a homogienous i^io^i;&opibtein fraction diat 
was named by them '^osvitm**. The iden- 
tic of the fonner "^la^notogen" with socii 
an "ircm-^hosvitin'* complex was demon- 
30 strated in 1964 by O. Greengard et aL 
(Biodiim. Biophys. Acta 90, 406, 1964)l 

The presence of phosvitm having been 
d^nonstrated in hm*s ^gs, an obvu>n8 
consequence was that it was sougjit for in 
35 the ^gs of odier animals. Wallace et aL 
(C^nad. J. Biodiem. 44, 1647; 1966) isolated 
it from the eggs of vertebrata (tortoise, hog 
and so on); G. Sdnn^t et aL (BiocfaeoL 
Bipphys Research Cbmmunications 18, 60, 
19^ from the eggs of sahnon; and Y. 
Macoo et aL (J. BioL ClhenL 241, 3822; 
1966) from tiie cggit of certam spoaes of 
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deepet investigation was 
seaichiQg for phosvitin in tiie 



blood of hens and other animals since it 
was logical to suppose that its synthesis 
would occur in some organ and that phos- 
vitin would be transferred from this o;gan 
to fhi^ egg yolk through the flow of blood. 50 
Thus. Moc^ et aL (Canad J. Biochem. 
PhysioL 39,109; 1961) extracted phosvitin 
fma the blood of non-laying hens to 
\^iidi estrogens had been administ^ed, 
whereas HeaM et aL (Biochran. J. 87, 571; 55 
1963) demonstrated that a substance id^- . 
tical to the i^svitin existing in tbe ^g 
yolk can be found in the blood of laying 
hens, even if the latter have not been 
treated with estrogens. Further studies 60 
showed diat phosvitm is synthesized in the 
Hm and that its formation is honnone- 
oontrolled, bdng stimulated by the 
piesoice of estrogODS. 

From the chemical point of view, phos- 65 
vifin is a i^iosphoprotein, that is, a protein 
containing remov^le phosphate groups 
^^nch can be easily xemofved by treatment 
witii alkali and enzymes (phosphokinases). 

In its molecule 17 amino adds have be^ '^^ 
identified, 50% of this amino add content 
bemg serme; h^oses (about 2.5%) and 
glucosamine (1.4%) are also present The 
estimated molecular weig^ of phosvitin is 
40,000 to 50,000 (Allerton et aL, J. BioL 75 
OtiasL 2403892; 1965). 

AH percentages quoted in this spedfica- 
ticm are percentages by wdght 

In die lyqphilized state phosvitm appears 
as an off-wiute, odoudess powder whidi is 80 
soluble in water, 0.9% saline and 10% 
MgSOi soluticm, vA^eas it is insoluble in 
a solution containing less than 2.5% M^SOt 
and in the usual organic solvents. Its iso- 
electric pomt is at pH 1.8. 89 

Phosvitin contains 9.6 + 0.3% phos- 
riKxrus, 11.6 + 0.4% nitro^ and 0.3 to 
0.4% iron. Molar ratio P/N = 2.5 to 2.9; 
ashes = 31 + 2%. 

A solution containing 0.16% phosvithi 90 
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in 0.1 M potassium cfaloride at ^ 6.5 to 
6.7 has no Me«ifirant absoipUoa peak 
betvireea X = 250 and A =: 290 milli- 
Paper electrophoresis (Whatman 
S —leistered Trade Mark— 3 MM strips; 
3 X 27 cm; 200 v-10 mA) of 0.3% phosvitm 
ia borate buffer only shows a spot using 
the reagent spedfic to phosphate esters 
(blue spot), whereas Schwaiz stardi (a 

10 reag^t spedfic to proteins) does not show 
any further spots. A further diaracteristic 
feature is tiiat when treated with 1% 
toluidme blue in 7% acetic add HHr paper 
strip shows a blue coloured apot wmdi 

15 does not disappear when dipped in 7% 
acetic add in methanol solution. 
By following the usual procedure of 
.^potyaorylamide gel electrophoresis phos- 
vitin gives one or more blue bands (which 

20 arc due to the formation of molecular 
aggregations) when treated with 1% 
toluidine blue in 7% acetic acid. 
By cohmm diromatpgrai^y on DEAEr 

" cellulose phosvitin is eluted as a single 

25 homog^ous fraction. 

From the above information it can be 
deariy seen that i^osvitin is a known sub- 
stance which has be^ extensively studied 
by a number of investigators. No pharma- 

30 oological-therapeutical actions of this sub- 
stance have» however* been disdosed to 
date. 

Surprisingly. investigaticHis we have 
carried out have shown that phosvitin may 

35 ho used as a medicamait particulariy suit- 
able for use in curing and/or preventing 
saA diseases as myocardial (in particular 
dysmetabolic myocardial) diseases and 
coronary heart diseases, as well as for use 

40 as an adjuvant in cases of heart failure. 
Accor^gly the present invention pro- 
vides a i^barmaceutical preparation com- 
prismg phosvitin together with a pharma- 
ceutic^lly acceptable carria or diluent 

45 Preferably, the wdght ratio phosvidn: 
carro* or diluent is from 1:1 to 1:0.1. In 
one embodiment the preparatim is in 
^Fophilized form and phosvitin is utilized 
with gJycocoQ, tibe we^^ ratio phosvitin: 

50 gfycocoD ixreferably behkg about 1:0.5. 
An especially pr^ecred embodiment of 
tiiis invention is a pharmao^itical prepara- 
tion suitable for daily iniection in human 
being3 ^n^udi oomixises from 0.1 to 1 g. 

55 phosvitin as a dai^ dose. 

The present inventicm also provides a 
process for preparing a pharmaceutical 
pr^Kiration for use in the treatment^ of 
heart diseases, whidi process comprises 

60 dissdhring i^iosyitin and a pharmaoentically 
acceptable carri^ or diluent in apyrogenic 
distilled wator* filtering die solution tihroupii 
a sterilizing filter and lyoi^izing die ffl- 
trate to obtain a phannaoentical prepara- 

65 tikm wMdi is suitable for injectian. 



Preferably, in sudi a pnxxss die pharma* 
ceudcally acceptable carrier or diluent is 
glyoocolL 

The acute toxicity of die medicament of 
this invention was determined in mice 70 
intravenously, intraperitoneally and orally. 
The tests canied out on adult male Swiss 
mice having die average weigiht of 18 g. 
gave the following results: 
LDn = 334.41 mg/kg Lv. 75 
LDa = 4050 mg/kg Lp. 
LDn > 8000 mg^ orally 
The following spedfic Examples are now 
ffvcn. to furdier illustrate the invention. 

Examples 1 and 2 merely illustrate die 80 
pharmacological properties of phosvitin 
and do not describe preparaoons in 
accordance with the invention. 

EXAMPLE J 

Male albino Wistar rats having the 85 
average weight of 240 g. were first 
anae^^ized with 35 mg/kg ip. sodium 
p^tobarbital (Nembutal) and th^ treated 
with 2 LU./kg vasopressin (Pitressin) by 
quids: intravoious infusion, th^ givoi 90 
ph(^tin in doses of 1000 mg/kg ip. or 
750 mg/kg Lp. plus 250 mg/kg Lv. 

In botii cases a marked reduction or 
prevraition of the main electrocardiographic 
changes induced by the intravenous 95 
administration of vasopressin was observed. 
EXAMPLE 2 

Male albino Wistar rats having the 
average weig^ of 240 g. were first tm>ught 
into a state of hypoxia by forced ventilation 100 
of an air^trogien mixture (30:70 by 
volume) and treated with 2-3 mc^./kg Lv. 
nor-adrenaline, then given phosvitin in a 
dose of 1000 mg/kg Lp. 

A marked reduction or prevention of the 105 
main electrocardiographic dianges induced 
by the intravmous administration of nor- 
adrenaline to animals broug)it into a state 
of hypoxia was obs^ed. 

EXAMPLE 3 110 

An isolated guinea-pig atrium dipped in 
Ringer-Krebs-Henselait solution was made 
hypodynamic by submitting it to prolonged 
dectrical stimidation at tihe constant fre- 
quency of 2 stimuli per second (5 milli- IIS 
seccmds p^ stimulus). 

The increase in contraction amplitude 
induced by the addition of 1 meg, per mL 
of bath oontmts of ddier nor-adrenaline 
or adrenaline was markedly enhanced in 120 
bodi cases by the addition of i^osvitin in 
a dose of 25 mqg/ml of bath contents. 

Further experim^ts showed that the 
medicament of the invention lads any 
coronarodilator activity. 125 

From the above it dearly appears that 
I^osvitin is a highly useful dierapeutical 
tool in myocardial (m particular dvsn^- 
bolic myocardial) diseases, in coronary 
heart diseases, and as an adjuvant in cases 130 
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heart failuxe. 

A typical piepaiatiaiL of phosvitin pre- 
pared by extracttoa fsom hen's egg yolk 
is made as follows: — 
5 Seveml ^gs were broken, the yolk being 
5q[iarated from the albumen and extracted 
several tnnes with edianoL The alcoholic 
phosi^olipid-containing hquor was put 
aside whereas the protein residue was 

10 squeezed and extracted several times with 
acetone. The acetonic neutral fat {egg oil) 
— containing liquor was put aside ^ereas 
the protein residue^ dqwaved bodi of phos- 
I^obpids and lipids, was extracted with 

15 10% aqueous magnesium sulfate solution. 
Raw phosvitin was precipitated by diluting 
the saline solution with 3.4 volumes of 
water and the predpitate dissolved in 10% 
sodium chloride aqueous solution* Further 

20 magnesium sulfate was added up to 10% 
concentration, tiie saline was then ffltered 
and phosvitin was precipitated again by 
diluting the filtrate with 3.4 volumes of 
water. The thus-obtained phosvitin pret^- 

25 tate was first dissolved in 10% NaCl, die 
salme desalinated by means of dialy^ 
filtered and lyoj^iilized. 

Lyophilized phosvitm may be mixed with 
suitable carriers or diluents sudi ^ as 

30 mannose, lactose and ^coooH in a weight 
ratio i^osvitin: carrier or diluent generally 
nm^g from 1:1 to 1:0.1. In accordance 
with ti^ inv^tion it has been found that, 
^mong suitable carirers or diluents, g^- 

35 cocoH particularly hdps sohitkm of tiie 
lyoi^ulized product in water or saline. The 
preferred phosvitin: g}ycocoll ratio is about 
1:0.5. A preferred aspect ci the present 
invention is a pharmaceutical preparaticm 

40 in lyophilized form containing phosvitin 
and glycocoU in a wdght ratio of about 
1:0 J. The presoot i^iannaceutical jwe- 
parations may also contain a common 
antiseptic agent» e.& sodium tfiimerosal 

45 (Merthiolate). 

The following is a Q^pical example of a 
me&od wbidi may be used for preparing 
anqpoules or vials containing a pharma- 
ceutical preparation in accor^mce with the 

SO inventioa and in lyophilized form. 

EXAMPLE 4 
An aqueous solution was p r epare d having 
the following composition: 
Phosvitin 10 g. 

55 CHycocon 5 g. 

Sodium Merlhiokte 10 mg. 
Apyn^enic distilled water up to 100 mL 
The first three ingredients wexe dissolved 
in tiie water at room tenQ)caaturc (22 to 

<0 25*0 witii storing. The resnl^ s olution 
was filtered tiirou^ a sterilizmg SETTZ 
EK filter and put into 3 ml dark-glass 
ampoules or vi^ in an amount of 1 mL 
per ampoule or viaL Freezing and 

(S ItyophilizaticxL were carried out subse- 



quently. Thus, each ampoule or vial of 
lyophilized product contained 100 mg. 
phosvitin and 50 mg. glycoooH 

A pharmaceuticaliy e&ctive dail^ dose 
in man has be^ found to be in the range 70 
of from 0.1 to 1 g. phosvitirL A preferred 
way of administration is by intramuscular 
or intrav^ous injection. 

The inv^tion includes a method for the 
treatm^t of heart disorders in a non- 75 
human animal such as myocardial diseases, 
coronary heart diseases, and heart failure, 
'v^ch method comprises administering to 
the non-human animal a pharmaceuticaliy 
effective amount of phosvitin. 80 

It should be dearly understood that we 
make no claim herein to solutions or 
suspensions of phosvitin in common 
fiolvsnts. 

Subjea to the foregoing disclaimer, 85 
WHAT WE CLAIM IS:— 

1. A pharmaceutical preparation com- 
prising phosvitin together with a pharma- 
ceuticaliy acceptable carrier or diluent 

2. A pharmaceutical preparation as 90 
claimed in daim 1, wherein the weight 
ratio phosvitin: carrier or diluent is from 
1:1 to 1:0.1. 

3. A pharmaceutical preparation as 
claimed in claim 1 or claim 2, which 95 
preparation is in lyophilized form and 
comprises phosvitin and glycocolL 

4. A pharmaceutical preparation as 
claimed in claim 3, in ^diich the weight 
ratio phosvitin: glycocoll is about 1:0.5. 100 

5. A pharmaceutical preparation as 
claimed in any (me of the preceding claims 
additionally containing an antiseptic agent 

6. A pharmaceutical preparation as 
claimed in daim 5, wherein the antiseptic 105 
agent is sodium thimerosaL 

7. A ^larmaceutical preparation as 
claimed in any one of the preceding claims, 
whidi preparation is suitable for daily 
injection in human bdngs and comprises ^10 
from 0.1 to 1 g. phosvitin as a daily dose. 

8. A process for preparing a pharma- 
ceutical preparation for use in the treat- 
ment of heart diseases, whidi process com- 
prises dissolving phosvitin and a pharma- 115 
ceuticaly acceptable carrier or diluent in 
apyrogenic distilled water, filtering the 
solution through a steriliang filter and 
lyophilmng die filtrate to ob^in a 
pharmaceutical preparation whidi is suit- 120 
able for injection. 

9. A process as daimed in daim 8, 
wherein the pharmaceuticaly acceptable 
carrio" or diluent is glycocolL 

10. A process as claimed in daim 9. 125 
substantially as hereinb^ore described in 
Example 4. 

11. A pharmaceutical pr^aration when- 
ev^ prepared in a process as daimed in 
any one of daims 8 to 10. 130 
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12. A process as daimed ia daim 8. myocanlM diseases, ooronaiy heait diseases, IS 
ivliaeiii ihR phosyitiii oonqKment of Hie and beait foilute. whMi method oompnses 
piepaiation is piq»ied by a nrooess sub- administering to tiie non-hnman animal a 
stantiallf as hexeinbefare mcnbed in phaxmaoenticany efiective amount ol 

5 Example 3. pbosvitin. 

13. A pharmamitical prepaiation as 16. A m^od as claimed in claim 5* 20 
daimed in daim 1, vfbssis^ piepaied in iRdimin flie pbosvitin is administeied in 

a mrooess as daimed in daim 12. Hie fonn of a phannaoentical preparation 

14. A phannacentical jnepaiation as as damied in aii^ one of daims 1 tp 7» 
10 daimed in daim 1 sobstantiany as herein" 11» 13 or 14. 

b^cne described in Bxamj^ 3 or Example 

4. BOULT. WADE & TENNANT 

15. A mefliod for Ob treatment of heart Omitexed Patent Agoits 
(&Qcdas in a nonJmman animal such as 34 Omsitor Street. London EC4A IFQ 
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